Abstract Work loss is a potential adverse consequence of cancer. There is limited research on patterns and correlates of paid work after diagnosis of breast cancer, especially among ethnic minorities. Women with non-metastatic breast cancer diagnosed from June 2005 to May 2006 who reported to the Los Angeles County SEER registry were identified and asked to complete the survey after initial treatment (median time from diagnosis = 8.9 months). Latina and African American women were over-sampled. Analyses were restricted to women working at the time of diagnosis, \65 years of age, and who had complete covariate information (N = 589). The outcome of the study was missed paid work (B1 month, [1 month, stopped all together). Approximately 44, 24, and 32% of women missed B1 month, [1 month, or stopped working, respectively. African Americans and Latinas were more likely to stop working when compared with Whites [OR for stop working vs. missed B1 month: 3.0, 3.4, (P \ 0.001), respectively]. Women receiving mastectomy and those receiving chemotherapy were also more likely to stop working, independent of sociodemographic and treatment factors [ORs for stopped working vs. missed B1 month: 4.2, P \ 0.001; 7.9, P \ 0.001, respectively]. Not having a flexible work schedule available through work was detrimental to working [ORs for stopped working 18.9, P \ 0.001 after adjusting for sociodemographic and treatment factors]. Many women stop working altogether after a diagnosis of breast cancer, particularly if they are racial/ ethnic minorities, receive chemotherapy, or those who are employed in an unsupportive work settings. Health care providers need to be aware of these adverse consequences of breast cancer diagnosis and initial treatment.
Introduction
The ability of patients with breast cancer to return to work after diagnosis and treatment is an important survivorship issue because it may have adverse consequences on quality of life and family income [1] [2] [3] . While there is a growing body of literature that suggests that cancer may not limit a women's ability to return to work, [4] [5] [6] [7] [8] less is known about the impact of disease and treatment on work performance [9, 10] . Additionally, there is limited research on these issues for African American women [4, 5, 8, 9] , and Latinas have been largely omitted from prior research on the impact of cancer on work outcomes.
Work-related outcomes after a cancer diagnosis may be affected by the treatments patients receive, the presence of other comorbid medical conditions, and family and employment factors. Racial and ethnic minorities may be particularly vulnerable to poor work outcomes as a result of their cancer diagnosis, because, they are often diagnosed with more advanced disease [11, 12] that often requires more aggressive treatment [13] [14] [15] [16] , and have more co-morbidities [17] . Latinas may be at additional risk because of language barriers and other cultural factors like family role function [18, 19] .
The impact of employment support on work outcomes is another area that remains under-explored in cancer survivorship research [5] . Federal and state laws address work place discrimination and mandate employers to provide reasonable accommodations [20, 21] . However, the types and the degree of accommodations can vary considerably by employer and work setting. Paid sick leave, flexible work schedule, or flexibility in job tasks are examples of the accommodations suggested by the American with Disabilities Act that may help buffer adverse consequences of breast cancer treatment on work disruption. However, minority women may have jobs that are less likely to afford these accommodations, therefore putting them at higher risk for an adverse effect of breast cancer on their employment situation. There is no research to address whether workplace support factors mediate associations between race/ethnicity and negative work outcomes related to breast cancer treatment.
In order to address potential disruption in paid work for patients with breast cancer, we studied patterns and correlates of missed work during the treatment period for a populationbased sample of racially and ethnically diverse women recently diagnosed with breast cancer in Los Angeles County. We examined whether factors related to patients, their cancer treatments, and degree of workplace support were associated with missed work after breast cancer diagnosis.
Patients and methods

Study population
The parent study population consisted of women who were residents of the Los Angeles County from June 2005 to May 2006. Eligibility criteria included (1) 20-79 years of age, (2) a primary diagnosis of primary ductal carcinoma in situ (DCIS) or invasive breast cancer (Stage 0-III), and (3) were able to complete a questionnaire in English or Spanish. Asian women were excluded because they were already enrolled in other studies. Latina and AfricanAmerican patients were over-sampled.
Sampling and data collection
Patients were selected shortly after diagnosis (mean time from diagnosis = 8.9 months), who were reported to the Los Angeles Cancer Surveillance Program (LA-CSP)-the Surveillance, Epidemiology, and End Results (SEER) Cancer Registry for Los Angeles County. We selected all African American women based on the information obtained from the treating hospitals. Since Latina ethnicity is not accurately collected by the treating hospital at time of diagnosis, we selected all women who were designated Hispanic by the hospital as well as all women whose surname indicated a high probability of being Latina based on a list generated from the 1980 US Census [22] . We then selected an approximately 11% random sample of the remaining white (non-Spanish Surnamed) patients.
Physicians notified our intention to contact patients through the mailing of an introductory letter followed by survey materials, and a $10 cash gift to subjects. The Dillman survey method was employed to encourage response [23] (a postcard reminder to non-respondents at 2 weeks, a second letter and survey at 6 weeks, and a follow-up phone call at 10 weeks). Those with a Spanish surname received all materials in English and Spanish. The SEER clinical and treatment data from hospital-based sources were merged with survey data for 98.2% of cases. The study protocol was approved both by the Institutional Review Boards of University of Michigan and University of Southern California.
Over the study period, 1,766 were initially accrued and 68 patients were excluded because: (1) a physician refused his permission to contact, (2) the patient did not speak English or Spanish, (3) the patient was too ill or incompetent to participate, or (4) the patient denied having cancer. Of the 1,698 patients included in the final accrued sample, 179 (10.5%) could not be contacted and 296 (17.5%) of patients contacted did not participate in the survey. Thus, a final sample of 1,224 (72.0%) completed the survey (97.8% of whom completed a written survey and 2.2% of whom completed a complete telephone survey). The median time from diagnosis to return of the completed surveys was 8.9 months (SD = 3.9 months). An analysis of nonrespondents versus respondents showed that there were no significant differences by age at diagnosis, race, or Hispanic ethnicity. However, compared to respondents, non-respondents were less likely to have ever married (18.9 vs. 25.2%, P = 0.005) and to have received breast conserving surgery (56.0 vs. 64.4%, P \ 0.001), and were more likely to have stage II/III disease (45.7 vs. 40.3%, P \ 0.001.
Study measures
The dependent variable was missed work (missed B1 month, [1 month, stopped work all together) derived from the question ''how many days of work have you missed because of breast cancer or its treatment?'' Women also reported the average number of hours worked per week which was classified as full-time (C35 h) versus part-time work (\35 h). To characterize the work place support, we asked women if they were paid sick leave or a flexible work schedule was available through their employer/work at the time of diagnosis. Sociodemographic factors included age at the time of diagnosis, race/ethnicity, education, family income, number supported by family income, marital status, and time from breast cancer diagnosis to survey completion. An additional variable indicated low acculturation among Latinas based on responses to the Short Acculturation Scale for Hispanics (SASH) [24] . The scale is based on four questions regarding Spanish language preference for reading and speaking, speaking at home, thinking, and speaking with friends. Responses ranged from 1 to 5 (1 = only English to 5 = only Spanish). Latinas who had a score of 4 or higher on average across the four items were categorized as having low acculturation.
Clinical factors included breast cancer stage at diagnosis (0-III) using the American Joint Committee on Cancer Staging System (collected from the SEER registry) [25] and the number of co-morbidities (chronic bronchitis/ emphysema, heart disease, other cancer, diabetes, high blood pressure, stroke, arthritis). Treatment factors included primary surgical procedure (lumpectomy, mastectomy), chemotherapy (yes/no), and radiation therapy (yes/no). More detailed measures of chemotherapy and radiation therapy were evaluated to incorporate the timing of treatment but yielded similar results. Thus, we reported the results obtained using the more simple chemotherapy and radiation therapy measures.
Statistical analysis
Descriptive statistics were used to characterize the distribution of the study variables overall and by amount of missed work. Point estimates were adjusted for design effects by using a sample population weight that accounted for differential selection by race, ethnicity, and nonresponse. Bivariate associations between missed work and each of the independent variables were tested using the Wald's Chi-square test. Multinomial logistic regression models were used to calculate the adjusted odds ratio for missing more work or stopping work, by sociodemographic, treatment/clinical, and work support related factors. Secondorder interactions between covariates were tested and retained in models, if P value is less than 0.05. All hypotheses were specified a priori and thus no adjustments were made for multiple comparisons. However, a P-value of\0.001 can be viewed as statistically significant by the most conservative methods of adjustments for multiple comparisons.
Results
Of the 1,224 respondents, 860 were of working age (\65 years) of whom 589 (74.4%) were working at the time of breast cancer diagnosis (75.9% full-time, 24.1% part-time). African Americans were most likely to be working at the time of diagnosis (77.2%) followed by Whites and Latinas (75.7, 65.6%, respectively, P \ 0.001). Among these women, 196, 160, and 235 women missed B1 month, [1 month, or stopped working, respectively, corresponding to 44.6, 23.9, and 31.5% using design weights (Fig. 1) . Table 1 describes the characteristics of the analytic sample of women working at the time of breast cancer diagnosis, overall and by patterns of missed work. The mean age was 50.5 (SD = 8.2) and 21.9, 13.6, and 64.5% were Latina, African American, and White, respectively. The majority of women received a lumpectomy (72.7%), radiation therapy (69.7%), and chemotherapy (53.9%). More than half of women had paid sick leave (54.3%) or a flexible work schedule (60.0%) available at the time of diagnosis. Latinas were more likely to be foreign born (including Puerto Rico) (68.3 vs. 0.7 and 1.5% of African American and Whites, respectively). Most foreignborn Latinas were from Mexico (69.1%) followed by Central American countries (20.6%).
The amount of missed work varied by age, race/ethnicity, education, income, breast cancer stage, primary surgical treatment, receipt of chemotherapy, paid sick leave, and flexible work schedule (all P's \ 0.01) ( Table 1 ). There were no statistically significant associations with number supported by family income, marital status, number of co-morbidities, radiation therapy, or fulltime employment (all P's [ 0.450). A significantly higher proportion of women who stopped working received a lumpectomy (59.1%), radiation (70.1%), and chemotherapy (83.4%), and had unsupportive working environments (61.5% no paid sick leave, 75.0% no flexible work schedule). Stopping work was also prevalent in various subgroups. For example, the prevalence of stopping work were 50.6% for Latinas, 46.1% for women receiving a lumpectomy, 48.7% for women receiving chemotherapy, 42.3% Model also adjusts for income (P = 0.110), number supported by family income (P = 0.346), marital status (P = 0.098), breast cancer stage (P = 0.086), and time from diagnosis (P = 0.031) for women without a paid sick leave, and 58.9% for women without a flexible work schedule (not shown).
In multivariable analyses, the amount of missed work was significantly associated with age, race/ethnicity, education, number of co-morbidities, surgical treatment, receipt of chemotherapy, and flexible work schedule (all P's \ 0.01) ( Table 2 . Similar patterns were observed for comparisons between missing [1 month vs. missing B1 month, however, associations were significantly less in magnitude for receipt of chemotherapy and flexible work schedule. For example, women without a flexible work schedule available were more likely to miss more than 1 month compared to women with a flexible work schedule (OR 2.2, 95% CI 1.1-4.1). Figure 2 shows the adjusted odds ratios of missed work or stopping work by race/ethnicity and acculturation. Latinas with low acculturation were much more likely to miss [1 month or stop work compared with other groups even after controlling for all other factors. For example, the odds ratio for amount of missed work compared with Whites was 10.3 (95% CI 2.3-46.7) for stop working versus B1 month and 9.3 (95% CI 2.1-41.5) for [1 month versus B1 month. Compared to Latinas with high acculturation, Latinas with low acculturation were much more likely to be in unsupportive working environments (63.8 vs. 44.1% no paid sick leave; 79.1 vs. 46.3% no flexible work schedule).
The amount of missed work was highly associated with potential adverse consequences. For example, 27.9% of women who stopped working altogether reported that they quit or lost their job versus 3.7% of women who missed B1 month (P \ 0.001). Women who stopped working altogether were also more likely to report that they were worried about keeping their job (39.3 vs. 16.7% of women who missed B1 month, P \ 0.001) or getting a new job in the future (58.8 vs. 21.4% of women who missed B1 month, P \ 0.001).
Discussion
We examined patterns and correlates of missed paid work during the treatment period for a diverse sample of women recently diagnosed with breast cancer. Our results show that nearly 75% of women aged 65 and younger were working for pay at time of their breast cancer diagnosis. Many of these women reported missing work for substantial periods during the treatment period: 24% missed more than 1 month and 32% stopped working. Amount of missed work was associated with factors related to receipt of different treatments, the employment context, and patient sociodemographic factors. About one-third of patients received a mastectomy and these patients were more likely to miss work than those who received breastconserving surgery. Over half of women in the sample received chemotherapy and half of these women stopped working altogether. The association between chemotherapy and amount of missed work persisted after controlling for sociodemographic, treatment, and work support factors. An explanation for this is that women receiving chemotherapy experience many side effects such as nausea and fatigue and that have been shown to be associated with adverse work outcomes [26, 27] . Our findings regarding associations between aggressive treatment and amount of missed work are generally uncorroborated in the literature [5, 10, 28, 29] . However, our sample is substantively different because of the multi-ethnic representation of women and a focus on the experiences during and shortly after the treatment period. Consistent with other studies, we found that women working in less supportive work settings were more vulnerable to missing more work [5] . Only about half of women in our study reported having had paid sick leave or a flexible work schedule available through work at the time of breast cancer diagnosis. Other research has found patients to report a higher level of workplace support than in our sample. For example, other investigators reported that 87% of women described their employer as accommodating their cancer treatment [5] . The lower rate found in our patients likely reflects our high proportion of Latina patients who were not represented in other studies. Latinas and African Americans were more likely than Whites to miss more or have to stop working controlling for sociodemographic, treatment, and employment factors. While we could not find another study of work outcomes in breast cancer that included sufficient numbers of Latinas, a few studies have been examined differences in work outcomes (return to work and work absenteeism) between African Americans and Whites with mixed results [5, 8, 9] . Bouknight et al. found that African American women were less likely to return to work at 18 months from breast cancer diagnosis [5] . Conversely, in a study looking at return to work about 7 years from diagnosis, Bradley et al. found no differences in the number of missed days between African Americans and Whites [8] . The particular concern of our finding was that Latinas with low acculturation were much more vulnerable to missing more work during the treatment period than other groups. This may reflect differences in employment contexts (e.g., more isolated work settings, multiple employers, or more temporary employment) and language barriers in the work place.
Some limitations to our study merit comment. We do not know the consequences of missed work on patient and family life. Voluntary time off under favorable employment accommodations may buffer the adverse effects of arduous treatments. However, our findings suggest that in many cases missed work may have been involuntary because we observed a high frequency of prolonged work loss among patients who experienced aggressive treatment and were in an unsupportive employment settings. Furthermore, patients who stopped work altogether reported more work disruption and worried about current and future employment. However, the cross-sectional design limits inference in causal relationships. The omission of a control group of women without breast cancer obviates inference about the impact of the diagnosis on paid work experiences. Patient report of experiences of paid work, missed work, and work support may be subject to recall bias. In particular, Latinas may under-report paid work if they are in employment settings that are not fully registered with authorities. However, several lines of evidence suggest that this threat to measurement was not large. The response rate for Latinas was comparable to White nonLatinas. The majority of Latinas who reported not working for pay at diagnosis reported being homemakers. Any under-reporting of paid work status by Latinas would strengthen our findings since these women may be most vulnerable to work loss during treatment. Finally, we did not have objective measures of work conditions. Some women who had adverse work outcomes may have rated their work environments as unsupportive, irrespective of the actual conditions.
Our results have implications for clinical management of patients with breast cancer, particularly racial/ethnic minorities, and women receiving more aggressive treatments such as chemotherapy. In many cases, a modest amount of missed work may be welcomed by patients and facilitated by employers as women balance the challenges of work and family life with the burden of treatment. However, substantial periods of missed work after cancer diagnosis likely have adverse long-term financial and social consequences on patients and their families. Indeed, our results suggest that prolonged missed work even during the treatment period may put patients at risk for job loss. Clinicians and staff should be aware of potential racial/ethnic differences in employment situations and be prepared to assist patients by facilitating convenient scheduling and better management of treatment side effects. Employers need to be made similarly aware of the need for supportive environments and flexibility for patients diagnosed with cancer. Our findings motivate further research to examine the impact of different treatment experiences on paid work across the continuum of care-especially among racial/ethnic minorities and into the survivorship period-and the potential adverse effects on finances and quality of life of patients and their families. the author(s) and endorsement by the State of California, Department of Public Health the National Cancer Institute, and the Centers for Disease Control and Prevention or their Contractors and Subcontractors is not intended nor should be inferred.
